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Abstract 

Breast cancer remains a leading cause of cancer-related deaths globally, with incidence rates 

steadily rising in South Africa over the past two decades. Despite efforts such as screening 

programs and predictive testing, early detection and treatment are hindered by delayed 

diagnoses, limited healthcare access, and socioeconomic challenges, particularly in low- to 

middle-income countries. Micro-level assessments, such as clinical audits, are essential to 

identify gaps and improve care strategies. This study aimed to construct a patient profile of 

genetic testing outcomes and sociodemographic factors for individuals who underwent genetic 

counselling for hereditary breast cancer over six years (September 2018–January 2024) at the 

National Health Laboratory Services (NHLS), Braamfontein. Data from 619 patient files were 

extracted from the departmental REDCap database. Extracted variables included demographic, 

personal, family, and medical history, alongside genetic testing uptake and outcomes. Statistical 

analyses included descriptive statistics, Chi-squared tests, t-tests, ANOVA, and multiple 

regression modelling. The study included 619 participants, with 594 (95.96%) eligible for 

diagnostic testing and 25 (4.04%) eligible for predictive testing. Diagnostic testing participants 

were predominantly of Black ancestry, state-sector patients, and urban residents, while 

predictive testing participants were mainly White, private-sector patients. Diagnostic testing 

uptake was 78.96%. Sociodemographic factors influenced testing uptake and outcomes; 

younger age and employment increased acceptance, while Black ancestry and older age were 

linked to fewer actionable results. While predictive testing uptake was 88.00%, the number of 

proband relatives presenting for predictive testing relative to those eligible was notably low. 

Findings suggest targeted education and research can improve awareness and genetic testing, 

addressing South Africa's breast cancer burden. 
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Abstract for Journal Submission 

Background: Breast cancer remains a leading cause of cancer-related deaths globally, with 

incidence rates steadily rising in South Africa over the past two decades. Despite efforts such 

as screening programs and predictive testing, early detection and treatment are hindered by 

delayed diagnoses, limited healthcare access, and socioeconomic challenges, particularly in 

low- to middle-income countries. Micro-level assessments, such as clinical audits, are essential 

to identify gaps and improve care strategies. This study aimed to construct a patient profile of 

genetic testing outcomes and sociodemographic factors for individuals who underwent genetic 

counselling for hereditary breast cancer over six years (September 2018–January 2024) at the 

National Health Laboratory Services (NHLS), Braamfontein. 

Methods: Data from 619 patient files were extracted from the departmental REDCap database. 

Extracted variables included demographic, personal, family, and medical history, alongside 

genetic testing uptake and outcomes. Statistical analyses included descriptive statistics, Chi-

squared tests, t-tests, ANOVA, and multiple regression modelling. 

Result: The study included 619 participants. The cohort was separated into two subsets, these 

eligible for diagnostic testing (594/619, 95.96%) and those eligible for predictive testing 

(25/619, 4.04%). The demographics of the diagnostic testing subset mirrored those of the 

overall cohort, predominantly comprising Black participants, state-sector patients, and urban 

residents. Conversely, Black participants, state-sector patients, and unemployed participants 

were underrepresented in the subset eligible for predictive testing. Employment data was 

incomplete for 37.32% of the cohort, among those recorded, employed and unemployed 

participants were equally represented (~30% each). The uptake of diagnostic testing was 

78.96%. Sociodemographic factors influenced diagnostic testing uptake and outcomes. A lower 

mean age at diagnosis (p = <0.01)and employment (p = 0.05) positively impacted testing 

acceptance, while Black ancestry (p = 0.03) and older age (p = 0.04) were associated with lower 

rates of actionable genetic outcomes. While the uptake of predictive testing was 88.00%, the 

number of relatives presenting for testing was low relative to the number of proband relatives 

eligible for predictive testing. 

Conclusion: Understanding patient profiles and genetic testing trends is crucial for improving 

patient care and outcomes. This study highlights barriers such as healthcare challenges, 

research gaps, and limited awareness in hereditary breast cancer. Targeted efforts can enhance 

prevention, expand genetic testing, and address South Africa’s rising breast cancer burden.
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1. Background 

Cancer is a collective term that encompasses over 100 non-communicable diseases.[1] Affecting 

approximately 53.3 million people globally in 2022, cancer has become one of the most 

prevalent diseases and a leading cause of death globally.[2] The three most common cancers - 

lung, colorectal, and breast - accounted for over 6.7 million new cases and 34.9% of all cancer-

related deaths across all sexes and age groups. The global cancer incidence is anticipated to 

surge by approximately 60% over the next two decades based solely on the projected 

population growth, with a significant proportion accounted for in Low- and Middle-Income 

Countries (LIMCs).[3] Breast cancer, which predominantly affects women - accounting for 

~30% of cancer cases, is reported as a significant contributor to the growing cancer burden. It 

accounted for 11.7% of new cancer cases in 2022 and has shown a rapid increase in number 

across both men and women globally.[4] Early diagnosis, timely intervention, and preventative 

measures have been identified as effective strategies to mitigate the burden of breast cancer.[5] 

The shift toward a more molecular understanding of cancer has also enabled the development 

of targeted therapies, immunotherapies, and personalised medicine approaches, further 

contributing to efforts to reduce the overall cancer burden.[6] 

1.1. The role of genetics in breast cancer 

While the majority of breast cancer cases are sporadic, approximately 5-10% are attributable 

to inherited pathogenic variants in cancer susceptibility genes which manifest as hereditary 

cancer syndromes.[7] These cases are marked by an early age of onset, a strong family history 

of related cancers, and bilateral disease presentation.[8] Hereditary Breast and Ovarian Cancer 

(HBOC) syndrome, primarily linked to BRCA1 and BRCA2 gene variants, respectively, is a 

significant contributor to the hereditary breast cancer burden. Carriers of these genes face a 

significantly elevated lifetime risk of several cancers, notably breast and ovarian cancers. Other 

high and moderate risk genes such as ATM, PALB2, and CHEK2 also contribute to hereditary 

breast cancer, conferring a significant predisposition risk, but still lower than that of BRCA1 

and BRCA2.[9,10]  Understanding these genetic contribution aids in identifying individuals with 

hereditary cancer risk through genetic counselling and testing, and is essential for guiding 

surveillance, risk-reducing strategies, and informing treatment. Importantly, these insights also 

allow for the identification and management of at-risk relatives.[6] 
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1.2. Breast cancer in the South African context 

In South Africa, breast cancer remains the most commonly diagnosed cancer among women 

and one of the top causes of cancer-related mortality. From 2001 to 2020, newly diagnosed 

cases nearly tripled, rising from 5,668 to over 15,000 annually.[11] Dlamini et al., 2024 attributes 

this trend to delayed diagnosis, limited access to early detection services, low awareness, and 

health system constraints, particularly in the public sector. Although founder mutations in 

BRCA1 and BRCA2 have been well-documented in specific populations such as the Afrikaner 

and Ashkenazi Jewish communities, Black South Africans and other underrepresented groups 

remain poorly characterised in the genetic literature.[12] This has resulted in a high rate of 

variants of uncertain significance (VUSs) and limits the utility of test results for many 

individuals. Broader and more inclusive genomic data are urgently needed to ensure equitable 

care.[13] 

1.3. Access to Genetic services in South Africa 

Genetic counselling and testing services for hereditary breast cancer are offered through both 

the public and private healthcare sectors in South Africa. However, accessibility remains highly 

unequal. Clinical genetics services are concentrated in only a few provinces - primarily 

Gauteng, Western Cape, KwaZulu-Natal, and the Free State.[14] Private-sector patients typically 

benefit from better availability of services and fewer financial constraints, whereas public-

sector patients face systemic barriers such as long referral pathways, limited awareness, 

understaffed genetic services, and funding shortages.[15,16] Even where genetic testing is 

available in state settings, uptake is often hindered by socioeconomic and cultural factors, as 

well as poor understanding of the implications of genetic results.[18] 

Moreover, the uptake of predictive genetic testing - offered to healthy relatives of individuals 

with known familial variants - remains low in South Africa. Barriers include limited cascade 

testing protocols, inconsistent follow-up, and sociocultural factors that hinder intra-family 

communication of genetic risks.[19,20,21] As such, identifying patients eligible for predictive 

testing and ensuring follow-through remains a critical gap in the local healthcare landscape. 

Given this context, the role of clinical audits is increasingly important. Micro-level assessments 

can help generate locally relevant data, identify service gaps, and guide targeted interventions. 

Previous work has demonstrated the value of such audits in low-resource settings to optimise 

patient care and inform research and policy.[22] 
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1.4. Rationale  

Despite the growing burden of breast cancer and the availability of genetic services in select 

South African centres, little is known about the sociodemographic trends in test uptake and the 

outcomes of genetic testing for hereditary breast cancer across diverse population groups. 

Central to this process is genetic counselling, which plays a critical role in ensuring informed 

decision-making, psychosocial support, and appropriate follow-up for individuals undergoing 

genetic testing. In the South African setting - marked by disparities in access to healthcare, 

limited resources, and low genetic literacy - the effectiveness of genetic counselling may be 

influenced by patient background, system constraints, and provider practices. 

This study therefore aims to audit patient records from the Division of Human Genetics at the 

National Health Laboratory Services (NHLS), Braamfontein, between 2018 and 2024, to 

construct a profile of patients who underwent genetic counselling for hereditary breast cancer. 

By examining testing outcomes, patient sociodemographics, and referral reasons across both 

diagnostic and predictive contexts, the research provides insight into how genetic counselling 

services are currently delivered, who accesses them, and where gaps may exist. These findings 

can inform more equitable, context-appropriate strategies for counselling, education, and 

referral, ultimately supporting the broader integration of genetics into cancer care in South 

Africa. 

2. Methods  

2.1. Study participants and study setting 

The study population included all available patient files of patients who presented for a genetic 

consultation for hereditary breast cancer with a registered genetic counsellor, medical 

geneticist, or genetic nurse between September 2018 and January 2024. The data collection 

begins specifically in September of 2018 as this is when the REDCap electronic database used 

for data collection in the study was established and implemented in the Division. All patients 

were individuals older than 18 years of age at the time of consultation and had a personal or 

family history of breast cancer. Individuals with incomplete Research Electronic Data Capture 

(REDCap) electronic files were excluded from the study. The REDCap database includes 

patient records from multiple breast cancer clinics, including Charlotte Maxeke Johannesburg 

Academic Hospital, Chris Hani Baragwanath Hospital, Potchefstroom Hospital, Helen Joseph 

Hospital, and Wits Donald Gordon Medical Centre.  
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2.2. Study design 

2.2.1. Data collection 

This study is a retrospective file review of patients seen for genetic consultation due to a 

personal or family history of breast cancer. Relevant patient files were retrieved using targeted 

keywords and filters. The data retrieved from patient files is summarised in Figure 1.  A 

detailed data collection sheet can be found in Appendix A. The data collection sheet was 

created based on the REDCap database fields, to include all the sociodemographic, genetic 

testing, and cancer diagnoses information that had already been captured during the in-clinic 

genetic counselling sessions. 

Sex was based on self-reported gender, with individuals self-identifying as either male, female, 

or other. Ancestry was defined by an individual’s country of origin in combination to their 

ethnolinguistic group in accordance with the 12 official languages of South Africa. Area of 

residence was described as either urban formal or informal, semi-urban formal or informal, and 

rural formal or informal based on the Statistics South Africa, Census 2001 discussion 

document[20]. These variables were extracted from the REDCap patient records and recorded 

onto a Microsoft Excel Spreadsheet. All identifiers were excluded or subsequently removed 

from the data to ensure the anonymity of all the participants included in the study.  
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2.3. Statistical analysis  

Data was stratified into continuous and categorical data. Categorical data was represented using 

percentages, and various graphical tools (bar charts, pie charts, and histograms). The 

continuous data was loaded onto the RStudio software program – normality of the continuous 

Figure 1: A summary of the data collected from each patient file extracted from the departmental REDCap clinical 
database 

________________________________________________________________________________________
_ 
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variables was assessed using the Shapiro-Wilk or Kolmogorov-Smirnov test, guided by the 

sample size of the variable being assessed. Normally distributed data was represented using 

means and standard deviations (SDs) and non-normally distributed data was represented using 

medians and interquartile ranges. The RStudio software program, was used to determine the 

presence of any significant associations between the variables. Chi-squared or Fishers exact 

tests were employed to evaluate potential associations between categorical variables, 

depending on the sample size with Chi squared test used for larger sample sizes (>5) and 

Fishers exact test for smaller sample sizes (<5)., For investigations involving continuous 

variables, independent t-tests were used when the data is normally distributed, while or  the 

Whitney Mann U Test were was utilised to investigate potential relationships between 

continuous variables when normality could not be assumed., Similarly, the one-way and an 

ANOVA was used when comparing continuous data across more than two groups where 

assumptions of normality and homogeneity of variance were met. In the case that these 

assumptions were not met, the non-parametric or Kruskal-Wallis test was used to assess 

possible relationships between continuous and categorical data.  

Finally, non-confounding significant variables were included in a multiple regression model to 

identify key trends and associations – that were used to construct a profile of genetic testing 

outcomes and sociodemographic factors of patients who received genetic counselling for 

hereditary breast cancer through the Division of Human Genetics in the past six years. To 

determine whether a variable was a confounder, each variable was first checked for its 

association with both the exposure (variable suspected to influence the outcome) and the 

outcome (variable that the effect is being measured on) using simple regression models in the 

R statistics software. Variables that were significantly related to both were considered potential 

confounders. These were added to a multiple regression model to assess if they changed the 

effect of the main exposure variables. If the exposure-outcome relationship changes by more 

than 10%, the variable was considered a confounder. For statistical analyses, significance was 

assumed at a p value of < 0.05.  

3. Results 

3.1. Study participants 

A total of 619 individuals who attended a genetic consultation for a personal and/or family 

history of breast cancer, including cases with a known familial variant, between September 

2018 to January 2024 were included in the study. A total of 79 files were missing more than 
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20% of data (8 of the 40 data points) being collected in the study and were subsequently 

excluded from the study. 

The study cohort demographics are summarised in Table 1. The study cohort was 

predominantly female individuals (596/619, 96.28%), with a mean age (SD) of 43.87 (10.96) 

years and a range of 19 to 83 years at the time of their consultation. Most individuals (539/619, 

87.08%) received care at state healthcare facilities – with majority residing in urban areas, 

followed by semi-urban areas (52/619, 8.40%). The cohort predominantly consisted of Black 

individuals (424/619, 68.50%), followed by White (143/619, 23.10%) and Mixed ancestry 

(36/619, 5.82%) individuals. Employment data was incomplete for 231/619 (37.54%) of 

participants; however, among those with recorded data, 187/388 (48.20%) were employed, 

183/388 (47.16%) were unemployed, and 18/388 (4.64%) were recorded as pensioners. 

Table 1: Demographic characteristics of the full study cohort, the ‘diagnostic testing’ subset, 
and the ‘predictive testing’ subset 

Characteristics Full cohort - N 
(%) or mean (SD) 
 

Diagnostic testing 
subset - N (%) or 
mean (SD) 

Predictive testing 
subset - N (%) or 
mean (SD) 

Sex    
    Female 596 (96.28) 579 (97.48) 17 (68.00) 
    Male 23 (3.72) 15 (2.53) 8 (32.00) 
Age at consultation    
   Mean age 43.87 (10.96) 43.88 (10.67) 43.52 (17.52) 
   Range 19 – 83 21 – 83 19 – 72 
Age of diagnosis    
   Mean age  NA 41.58 (10.09) NA 
   Range NA 21 – 83 NA 
Sector    
   State 539 (87.08) 532 (89.56) 7 (28.00) 
   Private 80 (12.92) 62 (10.43) 18 (72.00) 
Ancestry    
   Black 424 (68.50) 422 (71.04) 2 (8.00) 
   White 143 (23.10) 121 (20.37) 22 (88.00) 
   Mixed 36 (5.82) 36 (6.06) 0.00 
   Indian 14 (2.26) 13 (2.19) 1 (4.00) 
   Other * 2 (0.32) 2 (0.34) 0.00 
Area of residence    
   International 6 (0.97) 6 (1.01) 0.00 
   Urban  501 (80.94) 481 (80.98) 20 (80.00) 
   Semi-Urban  52 (8.40) 51 (8.59) 1 (4.00) 
   Rural  29 (4.68) 28 (4.71) 1 (4.00) 
   Semi-Rural  13 (2.10) 13 (2.19) 0.00 
   Incomplete information 18 (2.91) 15 (2.52) 3 (12.00) 
Employment    
   Employed  187 (30.21) 174 (29.30) 13 (52.00) 
   Unemployed 183 (29.56) 179 (30.13) 4 (16.00) 
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   Pensioner 18 (2.91) 18 (3.03) 0.00 
   Incomplete information 231 (37.32) 223 (37.54) 8 (32.00) 

 

The cohort can be separated into two distinct subsets as seen in the third and fourth columns of 

Table 1, depending on the type of genetic testing relevant to the individual. The first subset is 

those eligible for diagnostic testing, which encompasses individuals presenting with a personal 

history of cancer, and those presenting with a family history of cancer including breast cancer 

(with no known familial variant). The second subset includes healthy individuals without any 

current or prior cancer diagnosis, presenting for testing due to a known familial variant, and 

are hence eligible for predictive testing. As illustrated in Figure 2, 594/619 (95.96%) 

participants fell into the first subset, and 25/619 (4.04%) fell into the second subset, based on 

the reason for referral/presentation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2. Subset eligible for diagnostic genetic testing  

The subset of participants eligible for diagnostic (594/619, 95.96%) testing largely mirrored 

the demographic distribution of the full cohort, with most participants being female, of Black 

ancestry, receiving care in the state sector, and residing in urban areas, as summarised in Table 

1. 

* Pakistani, and Mozambican Portuguese 

Figure 2: The distribution of reasons for referral to the genetic clinic across the study cohort 
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3.2.1. Diagnostic testing uptake and outcomes 

Genetic testing was offered to all patients who were determined to be at moderate to high risk 

of having a hereditary cancer syndrome based on their personal and/or family history of cancer. 

A total of 469/594 (78.96%) individuals accepted testing with a smaller proportion – 125/594 

(21.04%) declining testing during the genetic consultation. In the subgroup that accepted 

testing, a total of 426/469 (90.83%) of individuals had received a result back at the time of data 

collection, while 43/469 (9.17%) had yet to receive a result back. A total of 62/426 (30.29%) 

had actionable variant(s) identified, including likely pathogenic and pathogenic variants, 

summarised in Figure 3.  

 

 

 

 

 

 

Figure 3: The distribution of actionable variants found across various genes included in the 

testing panel(s) 

The rest of the cohort, 364/426 (85.44%) received a non-actionable result, encompassing 71 

participants with variants of uncertain significant (VUSs), as illustrated in Figure 4.  
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Figure 4: The distribution of VUSs across various genes included in the testing panel(s) 
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3.2.2. Sociodemographic factors affecting diagnostic testing uptake and outcomes  

Analysis of participant sociodemographic factors showed two main factors that possibly 

influenced diagnostic testing uptake and outcomes. As seen in Table 2, the association between 

employment status and the likelihood to decline or accept diagnostic testing approached 

significance (p = 0.058) where employed participants were more likely to accept testing than 

their unemployed counterparts, and a significant association was observed between participants 

age of diagnosis and the likelihood to accept or decline diagnostic testing (p = 0.0061), where 

younger participants were more likely to accept testing than older participants. Conversely, 

there was no difference between the health sector of participants that accepted or declined 

diagnostic testing (p = 0.40), and males and females were equally likely to accept or decline 

testing (p = 1.00). Additionally, participants of all ancestry groups had an equal likelihood of 

accepting or declining diagnostic testing (p = 0.52), similar to participants of various residential 

areas (p = 0.53), and those with unilateral or bilateral breast cancer, and the presence or absence 

of metastasis (p = 0.15).  

Table 2: A summary of factors showing a significant association with genetic testing uptake 
and outcomes 

 Diagnostic genetic testing 
p-value 
 Genetic testing uptake 

 Accepted (n = 469) Declined (n=125) 
Employment Status    
   Employed  130 (27.72) 44 (35.20) 

0.055    Unemployed 143 (30.49) 36 (28.80) 
   Pensioner 10 (2.13) 8 (6.40) 
   Incomplete information  186 (39.66) 37 (29.60)  
Mean age of diagnosis 
(years) 

40.9 ± 9.47 44.3 ± 11.9 0.0061 

Genetic testing outcomes  
 No actionable variants 

identified (n = 364) 
Actionable variants 
identified (n = 62)  

Ancestry    
   Black 269 (73.90) 29 (46.77) 

0.003 
   White 67 (18.41) 26 (41.94) 
   Mixed ancestry 22 (6.04) 2 (3.23) 
   Indian 4 (1.10) 5 (8.06) 
   Other 2 (0.55) 0 
Age of diagnosis (years)    
   <30 30 (8.24) 9 (14.52) 

0.03    30 – 50 290 (79.67) 42 (67.74) 
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   >50 44 (12.09) 11 (17.74) 

Similarly, as summarised in Table 2, participant sociodemographic factors were assessed 

against genetic testing outcomes. Ancestry (p = 0.03) and age of diagnosis (p = 0.04) – showed 

significant associations with genetic testing outcomes. Notably, individuals of Black ancestry 

were more likely to receive a ‘no actionable variants identified’ outcomes, and individuals in 

the >30 years age group had the least likelihood of receiving a ‘no actionable variants identified 

outcome’. Other factors, including sex (p = 0.76), and primary cancer (p = 0.07), showed no 

association with participant genetic testing outcome. 

3.2. Subset eligible for predictive genetic testing  

The predictive testing subset showed distinct demographic characteristics, as outlined in Table 

1. A total of 123 relatives of proband patients seen and tested through the Division of Human 

Genetics were identified to be at-risk and of legal age (18 years), and where hence eligible for 

predictive testing. Of this total, 32/123 (26.02%) at-risk relatives underwent predictive testing 

over the six years; however, only 25/32 (78.13%) were seen for predictive testing through 

Division, with the remaining 7/32 (21.88%) reported by proband patients as having been tested 

externally. Consequently, genetic testing data is only available for the 25 at-risk relatives seen 

through the Division of Human Genetics. 

Females accounted for the majority (17/25, 68.00%) of this group, with a mean age of 43.52 ± 

17.52 years (range: 19–72) at the time of their consultation. More than half (18/25, 72.00%) 

sought care in private healthcare facilities, while 7/25 (28.00%) were managed in the state 

sector. Additionally, this subset was predominantly White (22/25, 88.00%), followed by Black 

(2/25, 8.00%) and Indian (1/25, 4.00%) ancestry participants with no Mixed ancestry 

participants recorded. Most resided in urban areas (20/25, 80.00%), with smaller proportions 

from rural semi-urban (1/25, 4.00%) and rural (1/25, 4.00%) areas. Employment data was 

unavailable for 8/25 (32.00%) of this subset, however, among recorded cases; 13/17 (76.47%) 

were employed and 4/17 (23.63%) were unemployed.  

3.2.1. Predictive testing uptake and outcomes 

Genetic testing was offered to all patients with a known pathogenic or likely pathogenic variant 

identified by molecular genetic testing in a family member. A total of 22/25 (88.00%) 

participants accepted testing with a smaller proportion – 3/25 (12.00%) declining testing during 

the genetic counselling consultation. Of those who had accepted testing, a total of 20/22 
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(90.91%) had received a result back at the time of data collection, while 2/22 (9.09%) did not 

have a result available yet. The genetic test results outcomes are summarised in Figure 5. A 

total of 6/20 (30.00%) tested negative for the familial variant, with the rest (14/20, 70.00%) 

being positive for the familial variant. Majority of the predictive testing was done for and 

identified variants in BRCA1 (7/14, 50.00), followed by BRCA2 (3/14, 21.43%), and CHEK2 

(3/14, 21.43%), with a single participant testing positive or pathogenic variants in both BRCA1 

and BRCA2.   

 

 

 

 

 

 

 

___________________________________________________________________________ 

Figure 5: A summary of diagnostic test outcomes for the individuals that accepted diagnostic 

testing, showing the proportion of those with no actionable variants identified and the various 

variants identified in those with actionable results 

4. Discussion 

This study indicates a high uptake of diagnostic and predictive genetic testing among 

participants who attended genetic consultations. However, when considering the number of 

relatives eligible for predictive testing over six years and those who actually presented for 

predictive testing, the overall uptake of predictive testing within the Division remains low, 

despite the high acceptance rate among those who did present. Participants with a personal 

history of cancer were disproportionately represented compared to those with a family history, 

the latter represented by only a small group of participants. Sociodemographic factors 

influenced diagnostic testing uptake and outcomes. A lower mean age at diagnosis and 

employment positively impacted testing acceptance, while Black ancestry and older age were 

associated with lower rates of actionable genetic outcomes. Additionally, Black participants 

and state-sector patients were underrepresented among those eligible for predictive testing. 

Positive
70,00%

Negative
30,00% BRCA1; 

53,33%
BRCA2; 
26,66%

CHEK2; 
20,00%
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While the study effectively assessed patient sociodemographics and genetic testing trends in a 

well characterised and representative cohort, several limitations were noted. A key limitation 

was the inconsistency in data entry throughout the iterative development of the REDCap 

database, leading to variations in recorded information over the six-year data collection period. 

This meant that the data entries from the beginning of the data collection period vaired 

considerably from those at the end of the data collection period. Earlier records often lacked 

key demographic and clinical variables, necessitating the exclusion of these files. Additionally, 

to enable meaningful analysis, the cohort was divided into two subsets, allowing for focused 

examination but resulting in a reduced sample size for any robust statistical analysis in one 

subset. This limited the strength of statistical inferences and the ability to detect associations. 

Consistent with previous studies assessing access and resource utilisation in healthcare, urban 

residents comprised the majority of this study’s cohort. This finding is consistent with the 

defining resource availability in urban and rural regions, which significantly impact access and 

health-seeking behaviours[22, 23]. Urban areas are characterised by extensive infrastructure and 

services, whereas rural areas are generally geographically isolated and depend on neighbouring 

towns for resources such as healthcare facilities. This centralisation, coupled with rural 

inaccessibility, likely contributes to the low utilisation of genetic services observed in rural 

populations[22, 24].  

Challenges at the primary care level contribute to the predominance of patients referred for a 

personal history of cancer over those with a family history. Studies attribute this disparity to 

primary care providers who are responsible for initiating specialist referrals but are often 

limited to short patient visits and lack the training to collect an extensive family history which 

hinders the assessment of hereditary cancer risk[25]. Consequently, those without a personal 

history, which suggests an obvious risk, are overlooked for referral to specialists such as genetic 

counsellors. Furthermore, unawareness of family history - particularly among Black women 

with breast cancer[26], often due to limited family health communication and inadequate 

healthcare access - may lead to family history cases being misclassified as personal history. 

Together, these factors reinforce the higher proportion of personal history cases observed. 

Assessing the diagnostic genetic testing trends in South Africa remains challenging due to the 

limited number of studies addressing this topic. Mukendi-Ilunga et al, 2023 reported a 

diagnostic genetic testing uptake rate of 87.18% among patients diagnosed with invasive breast 

carcinomas, while an earlier study by Schoeman et al, 2013 found an uptake rate of only 14.9% 
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among a diverse patient population treated for breast cancer[28]. The findings of this study align 

with the more recent report, both indicating notably high uptake rates compared to the study 

conducted ten years prior. This observation reveals a significant temporal improvement in 

genetic testing uptake in South Africa, with an increase of 72.28% over just ten years. 

This improvement, particularly when compared to countries like the United Staes of America 

(USA), which reports low uptake rates (~ 40%), can partially be attributed to state subsidisation 

programs[17]. In South Africa, subsidised patients benefit from partial or full coverage of 

healthcare costs by the state[29]. This significantly lowers the financial barrier to genetic testing, 

enabling broader access and could potentially be contributing to the observed rise in uptake 

rates. Gradual development in the genetics field, supported by awareness campaigns and 

educational initiatives, also contributes to increased uptake[30]. Wessels et al, 2024 suggest that 

as these initiatives continue to raise the public and professional understanding of genetic 

services an accompanying increase in diagnostic genetic testing uptake is expected[28].  

Diagnostic genetic testing outcomes were consistent with past literature, with BRCA1 and 

BRCA2 pathogenic variants being the most common. Notably, a frequent non-actionable 

outcome was a VUS in the ATM gene. This aligns with several South African studies where 

participants with VUSs in the ATM gene frequently dominate genetic testing outcomes, 

reflecting the genes highly polymorphic nature which makes it challenging to determine variant 

pathogenicity[31]. This observation can also be linked to the transition from targeted 

BRCA1/BRCA2 testing to broader genetic panels, inherently increasing the likelihood of 

identifying a VUS[32]. Black ancestry was associated with ‘no actionable variants identified’ 

results, highlighting underrepresentation of this population in genomic studies and databases. 

This exacerbates challenges in variant classification, particularly for complex genes like ATM, 

as factors such as allele frequency often remain unknown contributing to higher rates of 

inconclusive outcomes[33].  

Similar to previous studies from the USA, and Brunei - the mean age of diagnosis influenced 

diagnostic testing uptake and outcomes. Similar to this study, Pederson & Narod (2024), noted 

an older age of diagnosis to be a barrier to genetic testing due to factors such as a lack of 

awareness, and general mistrust of the medical system amongst older patients[17]. This was 

corroborated by a cross-sectional study in Brunei that reported that younger participants (18 – 

29 years) had a better knowledge and more positive attitudes towards genetic testing compared 

to those aged 50 and above, which may explain the higher uptake of genetic testing in those 
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with a lower mean age of diagnosis[34]. Furthermore, younger participants (<30 years) were 

less likely to receive a ‘no actionable variants identified’ result, aligning with the well-

established link between a younger age of onset (<50 years) and an increased risk of hereditary 

breast cancer, as hereditary syndromes often manifest earlier in life[35]. This may reflect 

ascertainment bias, where younger individuals are more readily classified as high-risk for 

hereditary cancer syndromes and are therefore prioritised for genetic counselling and testing, 

leading to a higher identification of actionable variants in this group. 

Employment status emerged as a potential determinant of diagnostic genetic testing uptake. 

Consistent with previous research, employed individuals were more likely to accept to genetic 

testing compared to their unemployed counterparts.[36] Hosseinpoor et al, 2012 note that 

employed individuals, often younger and more educated, demonstrated better health literacy 

and proactive health-seeking behaviours, increasing their likelihood of accepting testing[37]. 

Contrary to several studies, the health sector did not significantly influence participants’ 

decisions to accept or decline testing in this study. Maseko et al, 2018 noted that public 

perceptions of private hospitals as offering better care and empowerment often led to higher 

rate of testing uptake in private settings, compared to state hospitals associated with neglect 

and abusive staff[38]. However, the lack of a significant difference in this study suggests that 

other factors, such as age or employment status, may have had a stronger influence on 

participants' decision-making regarding genetic testing. 

Notable demographic differences in the predictive testing subset included an 

overrepresentation of individuals of White ancestry and private-sector patients, reflecting 

research that highlights minority underrepresentation in genetic studies and its impact on 

predictive testing uptake[39]. Hesse-Biber et al, 2023 found that non-Hispanic White individuals 

were more likely to share their genetic test results with family and friends compared to Black, 

Indigenous, and people of colour (BIPOC). The BIPOC group demonstrated higher rates of 

personal discrimination, resilience, and lower patient activation scores, all of which contributed 

to their reluctance to share genetic test results[17]. This, in turn, led to lower rates of predictive 

testing uptake within these populations, and could potentially explain the paucity of other 

ancestry groups, particularly the Black ancestry group, in the predictive testing subset. 

Moreover, disparities in South Africa’s two-tiered healthcare system, where private-sector 

patients have better access to preventative care, contributes to the high proportion of private 

patients in this subset.[20] Conversely, the public sector, burdened with high service demand 

and limited resources, must prioritise acutely ill patients over preventative interventions. Such 
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differences may explain the low representation of public sector patients in this subset, as 

genetic testing for predictive purposes is less accessible within the state healthcare system[15]. 

Despite the relatively high uptake of predictive testing among relatives of probands seen at the 

breast clinics, the number of relatives presenting for predictive testing remains low compared 

to those eligible for predictive testing. Foster et al, 2002 suggested that the uncertainty 

surrounding predictive testing for breast and ovarian cancer, where an individual carrying a 

pathogenic variant in a breast and ovarian cancer susceptibility gene may develop breast cancer, 

ovarian cancer, both cancers, or neither, has discouraged individuals from genetic testing for 

HBOC unless an obvious risk is presented by diagnosis which classifies them as high risk for 

HBOC[19]. Moreover, the communication approach, whether direct (proband directly 

communicates result with high-risk relatives), indirect (proband consents for clinician to 

communicate result to high-risk relatives) or assisted (clinician provides a ‘family-friendly’ 

letter for proband to distribute), impacts uptake[19]. The effectiveness of the assisted approach 

utilised in the Division hinges on the proband's willingness and ability to engage their relatives, 

which may be hindered by cultural or emotional factors, and is a potential contributor to the 

low uptake of predictive testing observed[20].  

These findings offer actionable insights to strengthen epidemiological data on hereditary breast 

cancer in South Africa by highlighting patterns in genetic counselling uptake, referral practices, 

and testing outcomes across diverse population groups. They identify specific areas in need of 

improvement, such as addressing gaps in genetic literacy, improving access to services, and 

ensuring more equitable delivery of genetic counselling. The data can guide clinicians and 

researchers in directing education and research initiatives toward underserved or 

underrepresented demographics, increasing awareness of hereditary breast cancer and the 

importance of genetic testing as part of broader cancer control strategies. In a country as diverse 

as South Africa, examining population-level trends at a micro level enables the development 

of tailored, context-appropriate solutions, particularly where insights from other settings may 

not be directly applicable. 

Further studies, encompassing a larger study cohort and specifically assessing those presenting 

for predictive testing can provide more insight into the specific barriers to predictive testing in 

the division and country at large. These could aid in establishing a predictive testing model and 

approach specific and appropriate to our unique setting in order to maximise utilisation of the 

services and encourage preventative care. 
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5. Conclusion 

Understanding the patient profile and genetic testing trends is essential for guiding education, 

research, and quality strategies that target focus areas to enhance patient care and outcomes. 

With the rising breast cancer burden in South Africa, it is imperative to assess existing 

processes and address gaps that hinder early detection, timely treatment, and preventative care 

– particularly for hereditary breast cancer. This study identifies patient factors, healthcare 

system challenges, and research gaps as major barriers. Engaging specific communities through 

relevant and appropriate channels and addressing the lack of research on underrepresented 

populations are vital steps towards raising awareness, increasing acceptance of genetic testing, 

and making genetics applicable and accessible to a broader demographic. Moreover, the 

findings suggests that the state has yet to fully leverage the role of genetics in addressing breast 

cancer. While hereditary cases represent a small proportion, genetic insights can play a pivotal 

role in prevention by identifying at-risk family members and implementing early interventions. 

Concentrating efforts on these areas can drive better patient outcomes ad contribute to 

mitigating the growing breast cancer burden in South Africa.  
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Appendix B: Supplementary Tables and Figures 

Table S1: A summary of factors showing no significant association with genetic testing uptake 
and outcomes 

 Diagnostic genetic testing  

Genetic testing uptake p value 
 Accepted (n = 469) Declined (n=125)  

Sex    

   Females 457 (97.44) 122 (97.60) 
1.00 

   Males 12 (2.56) 3 (2.40) 

Health Sector    

   State 417 (88.91) 115 (92.00) 
0.40 

   Private 52 (11.09) 10 (8.00) 

Ancestry    

   Black 326 (69.51) 96 (76.8) 

0.52 

   White 103 (21.96) 18 (14.40) 

   Mixed ancestry 27 (5.76) 9 (7.20) 

   Indian 11 (2.35) 2 (1.60) 

   Other 2 (0.43) 0 (0.00) 

Residential Area    

   Urban 374 (79.10) 107 (85.60) 

0.53 

   Semi-urban 43 (9.17) 8 (6.40) 

   Rural 25 (5.33) 3 (2.40) 

   Semi-rural 10 (2.13) 3 (2.40) 
   Incomplete 
information 17 (3.62) 4 (3.20) 

Primary Cancer(s)    

   Unilateral 418 (89.13) 109 (87.20) 

0.38    Bilateral 23 (4.90) 3 (2.40) 
   Incomplete 
information 28 (5.97) 13 (10.40) 

Metastasis    

   Yes 65 (13.86) 24 (19.20) 

0.15    No 350 (74.63) 85 (68.00) 
   Incomplete 
information 54 (11.51) 16 (12.80) 

 No actionable variants identified 
(n = 364) 

Actionable variants identified 
(n = 62) 

p-value 
 

Sex    
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   Females 355 (97.53) 61(98.39) 
0.76 

   Males 9 (2.47) 1 (1.61) 

Ancestry    

   Black 269 (73.90) 29 (46.77) 

0.003 

   White 67 (18.41) 26 (41.94) 

   Mixed ancestry 22 (6.04) 2 (3.23) 

   Indian 4 (1.10) 5 (8.06) 

   Other 2 (0.55) 0 

Primary Cancer(s)    

   Unilateral 326 (89.56) 54 (87.10) 
0.06 

   Bilateral 15 (4.12) 6 (9.68) 
   Incomplete 
information 23 (6.32) 2 (3.23)  

Age of diagnosis 
(years)    

   <30 30 (8.24) 9 (14.52) 

0.03    30 – 50 290 (79.67) 42 (67.74) 

   >50 44 (12.09) 11 (17.74) 
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SYNOPSIS OF RESEARCH:(Brief summary of proposed research project; between 200-300 words only; with sub- 
headings: an introduction and justification for study, aim/s, proposed methodology and expected outcome/s) 

Introduction and Justification: 

The World Cancer Research Fund International (2022) reports cancer as one of the leading causes of death globally, 
with breast cancer being a significant contributor – accounting for 11.7% of cancer cases. Preventative strategies, 
including global population-level screening programs and family predictive testing (Marteri et al., 2022), have been 
implemented to mitigate the burden of breast cancer, a recognised national priority (Dlamini et al., 2023). However, 
despite this declaration and the efforts exerted to mitigate cancer burden, breast cancer incidence has witnessed a 
steady increase in the past decades (Dickens et al., 2016). This disparity between applied efforts and perceived 
outcomes prompts the need to assess the multifaceted aspects that make up the genetic testing landscape for breast 
cancer diagnostics, in order to identify factors contributing to the diminished efficacy of current systems, thereby 
exacerbating the cancer burden. Clinical audits are a crucial tool for establishing longitudinal data repositories,  
which play a pivotal role in identifying areas needing improvement, thereby directing the implementation of 
education, research, and quality improvement strategies to improve patient care and outcomes. Retrospective audits 
in particular, offer insights into historical benchmarks, in order to inform future research initiatives and improvement 
strategies (Esposito & Canton, 2014). 

Aim: 

To review files of patients referred for genetic counselling for a personal and/or family history of breast cancer  
through the Clinical and Counselling Unit in the Division of Human Genetics from 2018 to 2024. 

Methodology: 

The study entails the collection and analysis of all patient files seen for a genetic counselling consultation for 
hereditary breast cancer between September 2018 to January 2024. Records meeting the inclusion criteria will be 
selected and information pertaining to patient’s demographics, personal, family, and medical history, financial and 
residential standing, and tumour histopathological features will be extracted and recorded into a REDCap database. 
The data will then be statistically analysed using various statistical analysis tools to analyse various associations and 
construct a patient profile and gain insight into the breast cancer diagnostics landscape in the division. 
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1. Background: 

1.1. Introduction 
Cancer constitutes a diverse group of more than 100 non-communicable diseases that develop 

over time, primarily due to the accrual of variants within an array of genes collectively 

recognised as oncogenes and tumour suppressor genes. These variants culminate in 

uncontrolled cell proliferation and the development of a cancer neoplasm. (Mitra et al., 2018; 

National Institute of Health, 2007). The World Cancer Research Fund International (2022) 

reports cancer as one of the leading causes of death globally, with breast cancer being a 

significant contributor – accounting for 11.7% of cancer cases. Preventative strategies, 

including global population-level screening programs and more recently; family predictive 

testing have been implemented directed at mitigating this burden (Marteri et al., 2022). 

However, despite the applied efforts, the global breast cancer burden continues to rise, 

especially in low to middle-income countries like South Africa – prompting the need to assess 

the current preventative, diagnostic, and treatment strategies, to identify caveats that can be 

improved upon. 

1.2. Molecular classifications: Hereditary breast cancer syndromes 

1.2.1. The aetiology of cancer 
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Malignant neoplasms emerge primarily from genetic aberrations, therefore classifying 

cancer as a genetic condition. However, a substantial proportion of cancer incidences result 

from an intricate interplay among genetic, environmental, and behavioural determinants, 

therefore, classifying cancer as having a multifactorial aetiology (Vogt et al., 1993). This 

multifaceted nature prompts a nuanced classification of cancer based on its causative factors, 

as either: sporadic/acquired, familial, or hereditary (Anderson, 1992). Despite being 

recognised as a genetic condition; hereditary cancers account for only 5-10% of cancer cases 

with the majority accounted for by sporadic cancer events (Sokolova et al., 2023). 

1.2.2. Hereditary breast cancer 
Clinicians have subsequently identified defined traits that act as hallmarks of hereditary 

cancers, that allow them to distinguish hereditary cancer cases from other types to ensure 

appropriate management. These include an extensive family history, an early cancer onset, 

bilateral cancer occurrence, multiple affected family members, multiple cases of childhood 

cancers, and male breast cancers (Rahner & Steinke, 2008). These attributes are highly 

suggestive of the presence of a familial variant in genes associated with an increased 

predisposition to cancer development, as summarised in Table 1. Familial variants typically 

manifest in hereditary cancer syndromes, with the type dependent on the underlying affected 

gene 

Table 1: A summary of the common high- and moderate-risk cancer genes 
 

 Cancer-associated genes Breast Cancer Risk (%) Ovarian Cancer Risk (%) 

High-Risk BRCA1, BRCA2, PTEN, 
PALB2, and TP53 

25 - 85 11 - 44 

Moderate-Risk ATM, BRIP1, CHEK2, 
CDH1, STK11, and 
RAD51C 

17 - 63 2 - 10 

(National Cancer Institute, 2024). 
 

Of note are high-risk or founder populations that have particular variants that occur almost 

exclusively in those populations. These populations are marked by an increased incidence of 

a specific condition due to the presence of founder variants (Neuhasuen, 2000). South Africa 

has two high-risk breast cancer founder populations; the Afrikaner, and the Ashkenazi Jewish 

population, but some founder variants have been identified in other populations such as the 

Xhosa population. All groups present with BRCA1 and BRCA2 variants exclusive to the 

individuals of that population, posing a significantly higher risk of Hereditary Breast and 

Ovarian Cancer (HBOC) syndrome to individuals within these groups compared to the 

general South African population. (Seymour et al., 2016; van der Merwe et al., 2012). 

1.2.3. Hereditary breast and ovarian cancer syndrome 
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Hereditary Breast and Ovarian Cancer (HBOC) syndrome, primarily linked to BRCA1 and 

BRCA2 variants, is a significant contributor to hereditary breast cancer incidence. While 

breast cancer is the primary concern, HBOC also increases the predisposition to ovarian 

cancer, evidenced by multiple cases in affected families (Darcy et al., 2004). Occasionally, 

cases of melanoma, pancreatic, and prostate cancers are observed as part of the syndrome. 

Moreover, hereditary breast cancer can also arise in other cancer syndromes such as Lynch, 

Li-Fraumeni, Cowden, and Peutz-Jeghers due to variants in the P53, PTEN, and STK11 genes 

respectively – with the breast cancer risk varying across the syndromes (Rich et al., 2015). 

Beyond its genetic classifications, hereditary breast cancer can be characterised by 

histopathological features, evaluated through imaging and biochemical methods to assess 

tumour characteristics and hormone receptor status (Larsen et al., 2014). 

1.3. Histopathological classifications of HBC 

1.3.1. Breast cancer molecular subtypes and histology 
Breast cancer tumours express key immunohistochemical markers that guide prognosis, 

prediction, and treatment selection. The oestrogen (ER), progesterone (PR), and the human 

epidermal growth factors 2 (HER2) receptors are vital among these markers. Contingent on 

these markers, breast cancers can be classified into four molecular subtypes based on their 

receptor status as shown in Table 2 below. 

Table 2: The breast cancer molecular subtypes, and the corresponding receptor status 
 

Molecular subtype Corresponding receptor status 
Luminal A ER + PR + HER2 - 
Luminal B [HER2-] ER + PR - HER2 - 
Luminal B [HER2+] ER + PR -/+ HER2 + 
HER2 – enriched ER - PR - HER2 + 
Triple-negative / Basal-like ER - PR - HER2 - 

(Kakudji et al., 2021) 

 
Moreover, breast cancer tumours are broadly categorized as either in situ or invasive 

carcinomas. In situ carcinomas involve abnormal cells confined to their original tissue layer 

without penetrating surrounding tissues, while invasive carcinomas infiltrate surrounding 

breast tissue. In situ types include ductal and lobular carcinomas, while invasive types include 

tubular, ductal, or lobular. These classifications depend on the site of the tumour and the 

specific breast cells affected. Ductal carcinomas, forming in milk duct linings, are most 

common, while a small proportion starts in breast lobules, known as lobular carcinomas 

(Lynch et al., 1998; Sokolova et al., 2023). 

Histopathological variances distinguish hereditary from sporadic breast cancer tumours. 

Hereditary cases often exhibit adverse features, comprising high-grade tumours, negative 
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hormone receptor status, and elevated proliferation indices, indicating aggressive behaviour. 

These are hence, typically classified as invasive carcinomas (Arpino et al., 2016). Tumours 

further vary based on underlying pathogenic variants; BRCA1 and PALB2 variants are 

linked to triple-negative, high-grade tumours, while BRCA2, ATM, and CHEK2 variants are 

associated with a wider spectrum of tumour types, ranging from low to intermediate grade, 

classified as either luminal A or B (Angeli et al., 2020). Identifying these subtypes aids 

in classification, and guides prognosis and treatment selection, thereby enhancing diagnostic 

accuracy. 

1.4. Breast cancer diagnosis and management 

Globally, the current landscape for diagnosing and treating breast cancer prioritises genetic 

techniques over conventional methods like mammography, ultrasonography, and magnetic 

resonance imaging (Nounou et al., 2015). While these traditional methods are still used 

complementarily, the shift towards a molecular-level understanding of breast cancer, which 

facilitates improved screening and early diagnosis has amplified the relevance of genetic 

techniques (Yang et al., 2023). The current genetic testing landscape for breast cancer 

diagnostics is divided into two main aspects: investigations and management 

implementations. Investigations include predictive testing for asymptomatic individuals and 

risk assessment and diagnostic testing for symptomatic individuals, and management 

encompasses the subsequent prevention strategies, and targeted treatment regimens (Ahmed 

et al., 2019). 

1.4.1. Breast cancer risk prediction 
Before breast cancer diagnostic testing, risk assessment can estimate an individual's 

likelihood of carrying a breast cancer variant or developing the disease, aiding early detection 

and treatment stratification (Ahmed et al., 2019). Factors like age, family history, and tumour 

pathology are considered. Assessment can be manual or software-based, with tools like 

CANRisk and the Manchester Scoring System (MSS) being utilised. CANRisk combines 

variant and cancer risk assessment, while MSS focuses on gene variant probability (Nelson et 

al., 2019). These tools assist in determining genetic testing necessity, appropriate testing 

methods, and the likelihood of identifying pathogenic variants, greatly benefiting 

symptomatic patients. 

1.4.2. Family predictive testing and prophylactic strategies 
Asymptomatic individuals can benefit from family predictive testing, outlined by Schwiter et 

al., (2018), as the sequential testing of at-risk relatives for a genetic variant identified in a 

proband, aiming to identify those predisposed to breast cancer for early screening and 

intervention. This type of predictive testing targets asymptomatic individuals, based on the 

identification of a (likely) pathogenic variant in a cancer-associated gene, in a relative. Of 
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note: is the incomparable benefit observed in the performance of prophylactic surgeries like 

a salpingo- oophorectomy and a mastectomy, which have significantly reduced breast cancer 

occurrence in variant carriers identified through predictive testing (Ludwig et al., 2016). 

Despite its benefits, global challenges in predictive testing implementation have prompted 

clinicians to develop strategies to improve uptake (Trevisan et al., 2023). Three principal 

strategies - direct, indirect, and assisted - are employed in predictive testing, each 

distinguished by how at-risk relatives are informed about their potential genetic risk 

(Schwiter et al., 2018). Genetic counsellors play a crucial role in facilitating family 

predictive testing, providing clear communication of genetic information and essential 

psychosocial support before and after testing, which significantly enhances uptake and 

allows early intervention and management (Srinivasan et al., 2018). 

1.4.3. Management strategies and treatment plans 
Breast cancer management varies based on factors such as; a hereditary or sporadic 

nature, and impacting tumour biology aggressiveness. Treatments are classified as 

either local (surgery, and radiotherapy) for localised tumours, and systemic 

(chemotherapy, targeted therapy, and hormone therapy) for metastasised neoplasms 

(Hack et al., 2015). Progression to a more molecular understanding of cancer, however, 

has led to the cancer molecular subtype presenting as the pre-eminent determinant of 

the treatment employed. Luminal A/B cancers respond well to hormone therapies and 

chemotherapy, HER-2 positive neoplasms require targeted therapy in addition to 

surgery and chemotherapy, and triple-negative breast cancers respond solely to 

chemotherapy (Sokolova et al., 2023). 

1.5. The breast cancer diagnostic landscape in South Africa 

Breast cancer treatment in South Africa primarily occurs in specialised hospitals. 

While chemotherapy, surgery, radiotherapy, and hormone therapy are accessible in 

both private and state healthcare facilities, targeted therapy remains limited to private 

facilities (Dlamini et al., 2023). Immense progress is evident in breast cancer surgery, 

which has in the past decade: notably progressed from an extremely under-resourced 

section to a well-developed sub- speciality. Screening programs have also shown 

improvement, emphasising self-examinations, clinical breast examinations, and 

mammography screening (Lince-Deroche et al., 2017). Majority of patients in South 

Africa, however, often face barriers due to financial constraints, lack of awareness, and 

cultural influences that lead to the negligence of screening procedures (Dlamini et al., 

2023). Efforts to promote screening and family predictive testing are, however, 

underway as breast cancer is recognised as a national priority (Dlamini et al. 2023). 
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1.7. Rationale 

Despite this declaration and the efforts exerted to mitigate the cancer burden, breast 

cancer incidence has witnessed a steady increase in the past decades (Dickens et al., 

2016). This increase can be accounted to several factors including: delayed diagnosis 

leading to later-stage diagnosis, limited healthcare access which furthers delayed 

diagnosis, and socioeconomic factors such as low levels of awareness and education 

and low income – which hinder ability to access preventative healthcare and early 

diagnosis. Furthermore, healthcare system challenges including insufficient resources 

and inadequate screening programs affect timely diagnosis and treatment, cultural 

beliefs and practices that influence health-seeking behaviors and lead to stigmas and 

misinformation around breast cancer also impact timely diagnosis, and urbanization 

and lifestyle changes in post-apartheid South Africa such as changes in diet and 

physical inactivity additionally contribute to an increased breast cancer risk. It is 

therefore imperative to thoroughly explore the multifaceted aspects that make up 

the current genetic testing landscape for breast cancer diagnostics, to identify factors 

contributing to the diminished efficacy of current healthcare systems, thus 

exacerbating the cancer burden. Clinical audits serve as an invaluable tool for 

establishing longitudinal data repositories, that are either procedure or condition-

specific (Paton et al., 2014). These repositories play a pivotal role in identifying areas 

needing improvement, thereby directing the implementation of education, research, 

and quality improvement strategies to improve patient care and outcomes. 

Retrospective audits, in particular, offer insights into historical benchmarks, to inform 

future research initiatives and improvement strategies (Esposito & Canton, 2014). 

This study therefore aims to review files of patients referred for genetic counselling 

for a personal and/or family history of breast cancer through the Division of Human 

Genetics from 2018 to 2024. The objective is to generate a REDCap database with 

information regarding the patient profiles and genetic testing landscape specific to 

breast cancer at the National Health Laboratory Services, Johannesburg, that can be 

used to uncover trends and relationships necessitating further investigation and 

research. Moreover, these databases will serve as valuable resources for future 

research endeavours within the division, particularly those focusing on hereditary 

breast cancer assessment. 

 

2. Aim and study objectives: 

2.1. Aim: 
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To conduct an audit of genetic testing outcomes and the associated sociodemographic 

factors of patients referred for genetic counselling for a personal and/or family history 

of breast cancer through the Division of Human Genetics from 2018 to 2024.  

2.2. Study objectives: 

1. To review patient files meeting the inclusion criteria, and record patient 

demographic data, family, personal and medical history, and genetic testing 

information onto a REDCap database. 

2. To evaluate the uptake of diagnostic testing, and the results of patients who 

underwent genetic testing. 

3. To evaluate the uptake of predictive testing in family members of patients 

with an identified pathogenic or likely-pathogenic variant in a gene associated 

with an increased risk of developing breast cancer. 

4. To use statistical analyses to assess the association between patient factors 

and genetic testing outcomes to inform genetic testing approaches. 

3. Study methodology: 

3.1. Study participants: 
Given that this study is a file review/audit, there will be no participant recruitment. All 

available files for patients seen after September 2018 for a hereditary breast cancer 

genetic consultation will be included in the study (data collection begins specifically 

in September of 2018 as this is when the REDCap database used for data collection in 

the study was implemented in the Division). For the prospective component, files will 

be collected for patients seen through the division for a hereditary breast cancer genetic 

consultation until June 2024. This includes patient records from the entire population 

of records available at the NHLS clinical and counselling unit for patients seen at the 

Charlotte Maxeke Johannesburg Academic Hospital breast cancer clinic, the Chris 

Hani Baragwanath Hospital breast cancer clinic, the Potchefstroom Hospital breast 

cancer clinic, the Helen Joseph Hospital breast cancer clinic, and the Wits Donald 

Gordon Medical Centre. 

3.1.1. Inclusion criteria 

1. State and private patients: 
 

a. Seen for a genetic consultation regarding a diagnosis, or risk of a 

hereditary breast cancer syndrome at NHLS clinical and counselling unit 
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any time between the September 2018 to the January 2024, 

b. With files containing all essential data.  
 

3.1.2. Exclusion criteria 

1. Patient files missing the essential data (as indicated in the data collection sheet) will 

also be excluded from the study population as missing or unreliable information can 

potentially hinder analysis and study outcomes. 

2. Patients who present with a primary tumour other than breast cancer, even if they 
have a 

BRCA1 or BRCA2 variant. 

 
Seeing as this is a file audit, which classifies it as an observational study where there 

is no manipulation/interference with the study participants: a control group is not 

required for this study; therefore, none is included. The sample size is anticipated 

to be ~1 000 individuals, based on the number of individuals seen for breast cancer 

in the unit between January 2018 to December 2023. 

3.2. Study design: 

This study is a retrospective file review of hereditary breast cancer patient clinical 

records. The principle investigator will extract and record the relevant information 

from the patient records that meet the inclusion criteria. Selected records will be 

assessed and recorded into a predesigned datasheet for patient demographic data, 

personal, family, and medical history, and any other relevant information pertaining to 

the patient’s breast cancer diagnosis and the investigations thereof (See Appendix 

One). Patient files will be accessed through the Division of Human Genetics Research 

Electronic Data Capture (REDCap) clinical database, by searching the database using 

keywords such as breast, triple-negative and BRCA. 

3.3. Data analysis: 

After collecting the data, the relevant extracted information will be stratified into 

continuous and categorical data. The categorical data will be represented using graphs, 

pie charts, and percentages and/or frequencies. The continuous data will be added to 

the Statistica software program for quantitative data analysis. The preliminary step 

would be to determine whether the data is normally distributed. This will be done 

using the numerical Shapiro-Wilk test. If normality is detected, the data will be 

represented using mean, standard deviation and/or standard error. A Chi-squared test 
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will be employed to evaluate the association between specific categorical variables, 

a t-test will be utilised to explore potential relationships among continuous variables, 

and an ANOVA test will be used to assess the relationship between continuous and 

categorical data relevant to the study's objectives – such as those shown in Appendix 

Two. From the trends and relationships identified, a profile of genetic testing for 

hereditary breast cancer through the NHLS in the past six years can be constructed. 

 

4. Ethics 

Ethics approval is required for the study, to allow the use of patient data. Submission 

to the Human Research Ethics Committee (Medical) of the University of the 

Witwatersrand is scheduled in April 2024 – after which the study will commence. 

Patient data will be anonymised, with data reported making reference to the whole 

cohort and rarely to specific individuals. The researcher and the supervisors are the 

only individuals with access to the raw data. 

 

5. Timing 
 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar 

Literature Review                
Protocol preparation                
Protocol assessment                
Ethics application                
Data collection                
Data analysis                
Thesis write up                
Paper write up                

 
6. Funding 
Predicted budget: 

 
Activity Estimated Cost 

1. Wits statistics workshops R600 

3. Wits data analysis workshop R300 

4. Internet access (for data analysis outside the NHLS) R500 

 R1 400 
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7. Study limitations 

In line with the proposed study design, minimal limitations are anticipated in carrying out the 

project. The biggest identified challenge would be missing patient files/records and/or the 

lack of standardised information. This may result in the exclusion of some patients due to 

missing information. In light of the study methodology – which fully relies on the presence, 

collection, and analysis of patient records – this presents as a major challenge in completing 

the study. However, given the duration of patient records being analysed (6 years), it is 

justified to assume that ample patient records can be collected and identified for a powerful 

study and conclusive results. Furthermore, considering that the results of the study are 

relationships and trends inferred by the researcher through statistical analysis of the data 

obtained – the results may be subject to bias (formally known as systematic error; which is 

introduced when one outcome or answer is encouraged over others). However, this can 

be combatted by setting confidence 

intervals, which the statistical results have to fall within for a trend or relationship to be 

concluded and reported. 
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